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data  and  provides  a  useful  reference  for  the  data  base. 

W.  C.  PALMER 

Captain,'  USN 

Commanding  Officer 

U.  S.  Naval  Oceanographic  Office 


REPORT  DOCUMENTATION  PAGE 


(tni  Subtuuy- - - , - - - ______ - 

Indian  Ocean  Geological,  Geophysical  and 
Oceanographic  Data  Catalog,  USNS  WILKES, 
1977-1979., 


7.  author/*; 

Little,  Luther;  DiPiazza,  Nicholas  J.; 
Vestal,  William  J.;  Searcy,  William  P.,  HI 


9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

U.  S.  Naval  Oceanographic  Office 

NSTL  Station 

Bay  St.  Louis,  MS  39522 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


3.  RECIPIENT’S  CATALOG  NUMBER 


5.  TYPE  OF  REPORT  «  PERIOD  COVERED 

Data  Catalog 


S.  PERFORMING  ORG.  REPORT  NUMBER 


S.  CONTRACT  OR  GRANT  NUMBER/*; 


12.  REPORT  DATE 


IS*.  DECLASSIFICATION/ DOWNGRADING 
SCHEDULE 


thia  Raport) 


71x13  document  has  boon  approved 
for  public  release  and  sain;  i is 
distribution  is  iin.'->.itod. 


17.  DISTRIBUTION  STATEMENT  (of  tha  abatrmct  antarad  In  Block  30,  it  dlffaront  from  Raporl) 


19-  KEY  WORDS  (Contlnua  on  ravaraa  at  da  if  nacaaaary  and  Idantlfy  by  block  numbar) 

Indian  Ocean  Surveys,  Geophysical  Surveys,  Geologic  Surveys,  Oceanographic 
Surveys,  seismic  profiles,  magnetic  intensity  bathymetry,  subbottom  profiles 
(3.5  kHz),  cores,  oceanographic  stations,  sediment  interval  velocity,  velocity 
sediment  interval  reflectivity,  wide  angle. 


20.  ABSTRACT  (Contlnut  on  r*v*r«*  tldt  II  »*c****fy  and  tdmntltr  by  block  During  the  period  of  May 

1977  to  December  1979,  the  U.  S.  Naval  Oceanographic  Office  conducted  geologi¬ 
cal,  geophysical,  and  oceanographic  surveys  in  the  Indian  Ocean  from  the  USNS 
WILKES.  The  report  summarizes  the  type,  amount,  and  location  of  underway  and 
on-station  data.  Underway  data  consists  of  seismic  profiles,  narrow  beam 
bathymetry,  3.5  kHz  subbottom  profiles,  total  magnetic  intensity,  and  sea 
surface  temperature  measurements.  On-station  data  includes  sediment  interval 
velocity  measurements  made  by  using  wide  angle  bottom  reflectivity  techniques. 


CONTENTS 


I. 

II. 


III. 


IV. 


BACKGROUND 

INTRODUCTION 

A.  SURVEY  TRACKS 

B .  MEASUREMENTS 

C .  DATA  ACQUISITION 

D.  NAVIGATION 
UNDERWAY  DATA 

A.  SEISMIC-REFLECTION  PROFILES 


Accession  Fop 


KTIS  G . *  I 

DDC  TAB 

Unannounced 

Justii’ic.-.tioiS 


By_ 


Pi  s  I  ’•  i 
_j.vr  V-'. 

Di  st 


A 


2L 


■y  Cr 


!  ! and/c ! 


B.  3.5  kHz  SHALLOW  SUBBOTTOM  PROFILES 

C.  TOTAL  MAGNETIC  INTENSITY 

D.  BATHYMETRY 

E.  SEA  SURFACE  TEMPERATURE 
STATION  DATA 

A.  BOTTOM  SEDIMENT  CORES 

B.  WIDE  ANGLE  BOTTOM  REFLECTION  (WABR)  STATIONS 

C .  OCEANOGRAPHIC  STATIONS 

D.  EXPENDABLE  BATHYTHERMOGRAPHS  (XBT) 


REFERENCES 


FIGURES 

1.  INDIAN  OCEAN  SURVEY  TRACKS,  USNS  WILKES,  APRIL  1977 
DECEMBER  1979. 

2.  GENERALIZED  INDIAN  OCEAN  BATHYMETRY 

3.  GENERALIZED  PHYSIOGRAPHY  OF  THE  INDIAN  OCEAN 

4.  BOTTOM  SEDIMENT  CORE  LOCATIONS 


ill 


FIGURES  (CO NT.) 


5.  WIDE  ANGLE  BOTTOM  REFLECTION  (WABR)  STATIONS  27 

6.  WIDE  ANGLE  BOTTOM  REFLECTION  (WABR)  STATIONS 

(SUB- AREAS  A  &  B)  29 

7.  OCEANOGRAPHIC  STATION  COMPOSITE  31 

8.  OCEANOGRAPHIC  STATIONS,  WINTER  MONSOON  (DEC-FEB)  33 

9.  OCEANOGRAPHIC  STATIONS,  SPRING  TRANSITION  (MAR-APR)  35 

10.  OCEANOGRAPHIC  STATIONS,  SUMMER  MONSOON  (MAY-SEP)  37 

11.  OCEANOGRAPHIC  STATIONS,  FALL  TRANSITION  (OCT-NOV)  39 


TABLES 

I.  SURVEY  DATES  AND  PORTS  3 

II.  UNDERWAY  STATION  DATA  SUMMARY  6 

APPENDIXES 

A.  BOTTOM  SEDIMENT  CORE  LOCATIONS  A-l 

B.  WIDE  ANGLE  BOTTOM  REFLECTION  STATION  LOCATIONS  B-l 

C.  OCEANOGRAPHIC  STATION  LOCATIONS  C-l 


iv 


I.  BACKGROUND 


Recent  events  have  focused  attention  on  the  need  for  more  detailed 
oceanographic  and  geological/geophysical  information  for  the  Indian 
Ocean  to  support  fleet  units  assigned  there.  Requirements  for  environmental 
data  originating  at  CINCPACFLT,  COMINEWARCOM  and  the  Defense  Mapping 
Agency  (IMA)  were  validated  in  1973,  1974  and  1976  by  the  Oceanographer 
of  the  Navy  (OCEANAV)  and  assigned  to  the  Naval  Oceanographic  Office 
(NAVOCEANO)  for  fulfillment.  Accordingly,  NAVOCEANO  assigned  the  USNS 
WILKES  to  the  Indian  Ocean  in  early  1977  for  surveying  which  continued 
through  1979  when  WILKES  was  recalled  to  CONUS  for  major  yard  maintenance. 
The  WILKES  surveys  were  generally  conducted  according  to  a  two-year 
reconnaissance  plan  (ref.  a)  designed  to  provide  data  from  major  physio¬ 
graphic  and  oceanographic  provinces  and  to  form  the  framework  for  more 
detailed  survey  work  in  the  future.  These  WILKES  surveys  represent 
NAVOCEANO' s  major  shipboard  survey  effort  in  the  Indian  Ocean  to  date. 

This  report  summarizes  the  portion  of  the  WILKES'  Indian  Ocean 
data  collection  taken  by  the  Ocean  Projects  Division  (Code  7200).  These 
data  consist  of  the  geological/geophysical  and  oceanographic  measurements 
representing  the  bulk  of  data  collected  on  17  survey  operations  (31 
survey  legs).  Data  not  summarized  in  this  report  include  acoustic  station 
data  obtained  by  the  Acoustic  Projects  Division  (Code  7300)  and  a  limited 
amount  of  underway  gravity  measurements  (Code  8300).  The  positions  of 
6-hour  synoptic  expendable  bathythermograph  (XBT)  observations  are  not 
tabulated  nor  are  those  of  numerous  additional  XBTs  taken  during  a 
Somali  Current  frontal  study  by  the  Tactical  Analysis  Division  (Code 
9100) . 
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II.  INTRODUCTION 

A.  SURVEY  TRACKS 

The  USNS  WILKES'  Indian  Ocean  survey  tracks  are  shown  in 
figure  1  and  the  survey  dates  and  ports  are  given  in  table  I.  Generalized 
bathymetry  and  physiography  of  the  region  are  provided  for  convenient 
reference  in  figures  2  and  3.  Each  survey  was  assigned  an  operation 
number  and  each  port-to-port  period  was  designated  by  a  specific  leg 
number.  Survey  leg  numbers  essentially  agree  with  those  designated  in 
the  U.  S.  Naval  Oceanographic  Office  Survey  Plan  for  the  Indian  Ocean, 

1977  -  1979  (ref.  a) .  Variations  from  the  original  plan  reflect  changes 
in  the  emphasis  of  survey  objectives  or  the  impact  of  logistics  require¬ 
ments  as  well  as  the  effect  of  ship  or  survey  equipment  casualties. 

There  was  no  attempt  to  conduct  originally  planned  survey  legs  in  the 
numbered  sequence  of  the  original  plan  and  additional  survey  leg  number 
designations  were  added  whenever  a  survey  leg  did  not  correspond  to  one 
originally  planned. 

B .  MEASUREMENTS 

Data  collected  by  the  USNS  WILKES  is  categorized  as 
either  underway  or  station  data.  Data  collected  routinely  while  underway, 
along  the  survey  tracks  shown  in  figure  1,  includes  narrow  beam  bathymetry 
(NBES) ,  3.5  kHz  shallow  subbottom  profiles,  seismic  reflection  profiles, 
total  magnetic  intensity  and  seasurface  temperature.  Station  data 
includes  sediment  interval  velocity  measurements  made  by  using  wide 
angle  bottom  reflectivity  (WABR)  techniques,  cores,  sound  velocity- 
salinity-temperature-depth  measurements  (SVSTD),  and  expendable 


2 


TABLij!  I.  Survey  Oates  and  Ports 

USNS  WILKES  Indian  Ocean  Surveys,  April  1977  -  December  1979 
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TABLE  I.  (Cont.)  Survey  Dates  and  Ports 

USNS  WILKES  Indian  Ocean  Surveys,  April  1977  -  December  1979 
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bathythermograph  data.  The  amount  and  types  of  underway  and  station 
data  are  summarized  in  table  II  for  each  operation  and  leg  number.  The 
table  is  arranged  by  leg  number  sequence  which  is  not  the  chronological 
sequence  in  which  the  data  were  obtained.  Each  type  of  measurement  is 
treated  individually  in  the  subsequent  sections  of  this  report.  Station 
location  figures  are  presented  for  the  core  data,  sediment  interval 
velocity  measurements  (WABR) ,  and  oceanographic  stations.  Tables  which 
provide  station  positions  and  other  relevant  information  are  cross- 
referenced  to  the  figures  and  appear  in  the  appendices. 

C.  DATA  ACQUISITION 

The  WILKES  is  equipped  with  the  Oceanographic  Data  Acquisition 
System  (ODAS)  which  consists  of  the  computers  and  peripherals  necessary 
for  (1)  collecting  digital  data  on  magnetic  tape  in  real-time  and  for 
(2)  post-processing  these  data  aboard  ship.  The  ODAS  system  was  used 
for  real-time  underway  data  acquisition  of  bathymetry  (NBES) ,  total 
magnetic  intensity  and  sea  surface  temperature.  Although  oceanographic 
station  data  were  recorded  digitally  on  a  separate  data  logger,  both 
underway  and  oceanographic  station  data  were  processed  on  the  ODAS 
computers . 

1.  Underway  Data  -  During  ODAS  processing,  underway  data 
are  edited  and  emended  to  remove  spikes  and  to  correct  errors.  The 
digital  data  files  were  supplemented  with  independently  compiled  information 
obtained  from  analog  records  using  a  table  digitizer  whenever  it  was 
necessary  to  fill  ODAS  acquisition  data  gaps  or  to  replace  unacceptable 
digital  acquisition  data.  The  underway  acquisition  data  were  acquired 
at  a  10-second  sample  rate  but  after  processing  represents  average 
values  for  every  minute  of  data  collection  time.  These  1-minute  average 
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TABLE  II.  Underway  and  Station  Data  Summary 

USNS  WILKES  Indian  Ocean  Surveys,  April  1977  -  December  1979 
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TABLE  II.  (Cont.)  Underway  and  Station  Data  Summary 

USNS  WILKES  Indian  Ocean  Surveys,  April  1977  -  December  1979 
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Sea  Temp. .. .Continuous  Sea  Surface  Temperature 
XBT . Expendable  Bathythermograph 

SVSTD . Sound  Velocity,  Salinity,  Temperature,  Depth  System. 


data  were  merged  with  digital  smoothed  navigation  and  stored  on  magnetic 
tape.  Prior  to  merge,  navigation  on  punched  cards  were  ODAS  processed 
to  obtain  1-minute  positions  based  on  straight  line  interpolation  between 
accepted  navigation  fixes.  From  the  underway  merged  data  tapes,  various 
plots,  profiles  and  listings  were  made  for  final  digital  data  verification 
and  for  reference  during  conduct  of  the  surveys. 

Besides  ODAS  real  time  digital  data  acquisition,  all  underway 
data  were  collected  in  analog  chart  form.  Analog  records  of  bathymetry, 
total  magnetic  intensity  and  sea  surface  temperature  were  used  to 
verify  ODAS  data  during  shipboard  processing  and  were  saved  as  hard  copy 
backup  for  the  final  data  on  magnetic  tape.  Analog  records  only  were 
collected  showing  3.5  kHz  profiles  and  seismic-reflection  profiles. 

Wide  angle  bottom  reflection  (WABR)  data  for  sediment  interval  velocity 
determination  were  collected  only  in  analog  form  on  the  seismic  recorders 
until  Leg  30  when  these  data  were  also  recorded  on  magnetic  tape. 

2.  Oceanographic  Station  Data  -  ODAS  processing  of  oceano¬ 
graphic  station  data  paralleled  the  procedures  for  underway  data.  The 
measured  sensor  values  of  sound  velocity,  salinity,  temperature  and 
depth  (pressure),  which  were  recorded  at  a  0.5-second  sample  rate  on  a 
digital  data  logger,  were  processed  to  obtain  average  values  for  each 
1-meter  depth  increment.  From  these,  computed  values  of  sound  velocity 
were  determined  as  were  values  of  sigma-t,  specific  volume  anomaly  and 
true  depth.  A  detailed  history  was  maintained  on  the  performance  of  the 
SVSTD  sensors  in  order  to  maintain  operation  within  accepted  specifications. 
To  facilitate  this,  a  Rosette  water  sampler  with  both  protected  and 
unprotected  reversing  thermometers  was  used  to  collect  samples  at  selected 
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depths  at  nearly  every  station.  Salinity,  temperature  and  depth  values 
determined  from  these  samples  were  used  for  comparison  with  the  electronic 
sensors  values.  Calibration  and  field-derived  corrections,  if  necessary, 
were  applied  during  the  course  of  ODAS  processing.  From  final  digital 
data  tapes,  listings,  plots  and  profiles  were  made  aboard  ship  for  each 
station.  XBT  data  were  all  collected  as  graphic  analog  records. 

D.  NAVIGATION 

The  Navy's  transit  navigation  satellite  system  was  used 
exclusively  for  positioning  control  on  WILKES  during  the  Indian  Ocean 
surveys  because  there  was  no  loran  coverage  in  the  area  and  the  Omega 
navigation  .rework  was  inadequately  developed  for  survey  positioning 
accuracy.  WILKES  was  outfitted  with  two  Magnavox  706  model  satellite 
receivers  which  were  simultaneously  used  to  monitor  the  4  to  5  satellites 
then  in  operation.  The  one  exception  to  this  occurred  during  the  last  9 
days  of  Leg  29  (from  1600Z  28  Aug  1980)  when  both  satellite  receivers 
were  inoperable.  Navigation  was  then  by  celestial  and  dead  reckoning 
(DR). 

Because  of  the  equatorial  location  of  the  Indian  Ocean 
survey  area  and  the  N-S  orbits  of  the  satellites  it  was  not  unusual  to 
experience  one  or  two  4  to  5-hour  periods  each  day  when  good  fixes  were 
unobtainable.  Usually  14  to  16  acceptable  satellite  fixes  were  recorded 
in  a  24-hour  period  and  from  these  the  DR  positions  were  computed  for 
intervening  course  and  speed  changes  and  station  locations.  The  rather 
long  straight  reconnaissance  tracks  minimized  the  number  of  maneuvers 
between  fixes  so  that  it  is  reasonable  to  assume  that  the  average  position 
accuracy  is  within  900  meters  although  errors  up  to  a  few  kilometers 
possibly  exist  under  worst  case  conditions. 
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III. 


UNDERWAY  DATA 


A.  SEISMIC-REFLECTION  PROFILES 

Continuous  profiles  showing  deep  penetration  into  the  sediment 
section  of  the  ocean  bottom  were  collected  routinely  along  almost  all 
survey  track  lines  except  for  leg  29  and  leg  33  (fig.  1,  table  II). 
Penetration  of  the  sediment  section  to  acoustic  basement  was  usually 
observed  when  sediment  thickness  was  less  than  2  seconds  (two-way  travel 
time).  In  thicker  sediments,  deep  reflectors  down  to  2.5  seconds  of 
penetration  were  often  observed. 

Seismic-reflection  profiles  were  collected  at  ship  speeds 
generally  between  8  and  10  knots  using  a  Teledyne  SSP  (seismic  subbottom 
profile)  system.  Most  of  the  seismic  profiles  were  collected  using  60 
kJ  (kilojoules)  of  electrical  energy  output  for  the  spark  discharge  from 
two  electrode  pairs  towed  approximately  60  m  aft  of  the  ship. 

A  90  kJ  output  was  sometimes  used  in  areas  of  thick  sediment  cover. 

A  single  hydrophone  streamer,  to  receive  the  bottom  and 
subbottom  reflected  signals,  was  towed  with  its  trailing  end  approximately 
240  m  astern  of  the  ship;  only  the  outermost  60  m  contained  the  active 
section  which  consists  of  100  piezoelectric  pressure  sensing  hydrophone 
elements.  Output  from  the  hydrophone  streamer  elements  were  combined 
into  a  single  channel,  then  amplified,  filtered  and  conditioned  for 
input  to  facsimile  recorders.  Typical  low  and  high  cut  filter  settings 
were  40  and  125  Hz,  respectively.  The  hydrophone  streamer  was  usually 
towed  at  depths  varying  between  6  and  9  meters  depending  on  the  influence 
of  ship's  speed  and  heading  under  various  sea  conditions. 


Seismic-reflection  profiles  were  collected  only  in  analog 
record  form  using  Raytheon  facsimile  recorders  (Model  PSR-1910  through 


December  1978  and  LSR-1811  thereafter).  The  primary  records  were 
collected  using  a  10-second  sweep  rate.  Simultaneously,  on  a  slave 
recorder  in  delayed  sweep  stop-start  mode,  4-second  sweep  recordings 
were  also  obtained  in  order  to  provide  expanded  detail. 

B.  3.5  kHz  SHALLOW  SUBBOTTGM  PROFILES 

An  Edo  Model  240  Bottom  Reflectivity  System  was  used  for 
continuous  profiling  of  the  sedimentary  layers  just  below  the  water- 
sediment  interface.  This  3.5  kHz  shallow  subbottom  profiling  system 
used  a  signal  output  of  about  120  dB  (30°  conical  beam  width)  transmitted 
at  a  1-second  repetition  rate  and  having  a  2  ms  pulse  width.  Full  chart 
scale  on  the  resulting  records  is  750  meters.  All  records  are  scaled  in 
meters  representing  uncorrected  depths  based  on  a  nominal  sound  velocity 
in  sea  water  of  1500  m/s.  The  penetration  observed  on  the  3.5  kHz 
shallow  subbottom  profiles  from  the  Indian  Ocean  commonly  ranged  from 
none  to  about  50  meters  below  the  sediment  water  interface  depending  on 
bottom  sediment  characteristics. 

Although  3.5  shallow  subbottom  profiles  were  routinely 
collected  when  underway  (fig.  1,  table  II),  partial  data  were  collected 
on  leg  9  and  no  data  were  obtained  on  legs  11,  12,  13,  15.  The  3.5  kHz 
transducer  was  damaged  on  leg  17,  finally  failed  on  leg  9  and  was  not 
repaired  until  drydocking  after  leg  13. 
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C.  TOTAL  MAGNETIC  INTENSITY 


Measurements  of  the  earth's  total  magnetic  field  intensity, 
expressed  in  gammas,  were  recorded  on  WILKES  using  a  Geometries  Model  G 
801  Marine  Proton  Magnetometer  towed  approximately  250  meters  behind 
the  ship.  The  magnetometer  system  is  designed  to  have  an  accuracy 
of  +  0.5  gamma. 

Analog  chart  recordings  (6-second  sample  rate)  were  made 
using  a  full  chart  scale  of  100  gammas.  Digital  data  in  final  ODAS 
merged  format  provide  position  and  1-minute  values  on  magnetic  tape.  The 
final  ODAS  data  also  contain  residual  magnetic  field  data  computed 
using  the  International  Geomagnetic  Reference  Field  (IGRF)  of  1965. 

There  was  no  attempt  to  correct  for  diurnal  variations.  Total  magnetic 
field  data  were  collected  on  almost  all  Indian  Ocean  survey  tracks 
(fig.  1,  table  II)  except  for  the  Colombo  to  Diego  Garcia  portion  of  leg 
16,  and  leg  29  because  of  interference  of  the  towed  sensor  with  extensive 
XBT  collection  on  that  survey. 

D.  BATHYMETRY 

Bathymetric  soundings  were  recorded  along  all  survey  tracks 
(fig.  1,  table  II)  using  a  Harris  Model  853D  Narrow  Beam  Echo  Sounder 
(NBES)  manufactured  by  General  Instruments  Corp.  This  elaborate  system 
has  a  crossed  configuration  of  separate  multiple  element  projector  and 
receiver  arrays  designed  to  produce  a  beam  pattern  having  a  beam  angle 
of  2-2/3  degrees.  The  acoustic  signal  is  transmitted  for  7  ms  at  4  kw 
on  a  frequency  of  12  kHz.  Pitch  and  roll  stabilization  for  the  NBES 
system  is  provided  electronically  using  the  ship’s  Mark  19  gyrocompass 
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for  stable  reference.  The  sounding  accuracy  of  this  system  is  considered 
to  be  +  2  meters  at  a  water  depth  of  7500  meters. 

E.  SEA  SURFACE  TEMPERATURE 

Sea  surface  temperature  (SST)  was  recorded  continuously 
while  underway  along  all  survey  tracks  (fig.  1,  table  II)  using  a 
Hewlett-Packard  Model  2801A  quartz  crystal  thermometer  with  the  probe 
mounted  through  the  ship's  hull  about  60  centimeters  below  the  water  line. 
The  water  temperature  was  measured  to  the  nearest  hundredth  of  a  degree 
Celsius  and  digitally  sampled  every  10  seconds  by  the  ODAS  computer. 


IV. 


STATION  DATA 


A.  BOTTOM  SEDIMENT  CORES 

Linered  cores  were  obtained  using  a  900  kg  modified  Ewing  corer 
which  was  generally  equipped  with  a  6-meter  core  barrel.  All  cores 
were  collected  as  gravity  cores,  i.e. ,  neither  piston  nor  tripping  arm 
was  used.  Recovered  cores  were  sectioned  into  lengths  not  exceeding  1.5 
meters  and  stored  in  the  scientific  chill  box  until  shipboard  analyses 
were  performed.  Shipboard  analyses  consisted  of  taking  radiographs, 
making  visual  descriptions  and  measuring  transverse  sediment  sound  velo¬ 
city  through  the  linered  core.  Cores  were  then  longitudinally  sectioned 
and  vane  shear  measurements  made  at  pre-selected  intervals  based  on 
radiograph  and  visual  inspections.  Samples  of  the  core  were  returned  to 
NAVOCEANO  for  analyses  of  engineering  properties.  Samples  of  all  cores 
are  retained  in  the  NAVOCEANO  core  repository. 

The  location  of  cores  taken  from  WILKES  are  shown  in  figure  4 
and  listed  in  Appendix  A  which  also  provides  information  about  the  amount 
of  core  recovery,  the  water  depth  and  the  physiographic  province  in  which 
each  core  is  located.  Cores  are  numbered  to  indicate  leg  number  and  the 
sequential  core  number  on  a  specific  leg  (Core  2-04  is  the  fourth  core 
taken  on  leg  2).  All  sequence  numbers  are  accounted  for  even  though  no 
core,  or  no  recovery  was  obtained  in  some  cases.  In  a  few  instances 
core  attempts  were  made  but  because  of  no  recovery  they  were  not  assigned 
a  core  number.  In  some  of  these  instances  useful  information  was 
obtained,  and  these  core  attempts  have  been  inserted  in  the  listing  with 
a  sequence  number  '00'.  For  example,  no  recovery  was  made  at  core 


location  6-00,  but  the  fact  that  some  coral  chips  were  retrieved  and 
the  core  cutter  was  dented  is  considered  significant  information. 

Wherever  possible  the  WILKES'  survey  tracks  were  designed 
to  cross  the  Deep  Sea  Drilling  Project  (DSDP)  core  locations  and  to 
collect  cores  at  these  locations  for  comparative  purposes.  The  DSDP 
locations  are  shown  in  figure  4  and  the  proximity  of  the  WILKES'  cores  to 
them  are  given  in  the  remarks  column  of  Appendix  A. 

B.  WIDE  ANGLE  BOTTOM  REFLECTION  (WABR)  STATIONS 

Sediment  interval  velocity  measurements  were  obtained  using 
wide  angle  bottom  reflectivity  techniques  (WABR).  The  objective  of  the 
measurements  is  to  obtain  travel  time  information  within  the  sedimentary 
layers  so  that  average  compressional  wave  velocities  can  be  computed  for 
each  of  the  sediment  intervals.  Average  compressional  wave  velocities  are 
required  to  compute  true  sedimentary  thicknesses  and  to  generate  velocity- 
depth  functions  for  geoacoustic  modeling.  The  measurements  are  made  by  a 
special  adaptation  of  the  seismic-reflection  profile  system,  using  the 
sparker  as  an  acoustic  source  and  sonobuoys  as  acoustic  receivers  (ref. 
b). 

The  locations  of  the  WABR  stations  are  shown  in  figures  5 
and  6.  Stations  which  have  been  reported  in  reference  b  are  identified. 
Additional  stations  have  been  reported  in  reference  c.  Not  all  of  the 
unreported  stations  will  be  processable  as  the  required  environmental 
conditions  for  useful  data  are  not  always  met.  For  the  data  to  be 
acceptable  the  ocean  bottom  must  consist  of  horizontally  layered  sediment. 
Appendix  B  lists  the  WABR  station  number,  cruise  number,  position, 

Julian  date  and  physiographic  province  for  each  station.  The  WABR  station 
number  consists  of  the  survey  leg  number  and  a  serialized  identifier. 


15 


C.  OCEANOGRAPHIC  STATIONS 

Oceanographic  measurements  were  obtained  on  all  survey  legs 
and  the  station  locations  are  shown  on  figure  7.  Figures  8  through  11 
show  the  seasonal  distribution  of  the  stations  for  the  winter  monsoon, 
summer  monsoon  and  transition  periods.  In  these  figures  the  SVSTD 
stations  are  identified  as  being  either  shallow  or  deep.  Shallow  stations 
were  usually  made  to  2500  meters,  and  deep  stations  are  those  where  data 
were  collected  to  within  100  meters  of  the  ocean  bottom. 

On  all  survey  legs,  except  for  leg  24,  the  oceanographic 
station  data  were  collected  using  a  Bissett-Berman  (Plessey)  Model  9040 
SVSTD  system  to  which  a  General  Oceanics  Rosette  Multi-Bottle  Array  was 
mounted  for  taking  water  samples.  The  accuracies  of  this  system  are: 
temperature,  +  0.02°C;  salinity,  +  0.02°%;  depth,  +  0.25%;  and  computed 
sound  velocity  (corrected  for  in  situ  density),  +  0.3  m/s.  On  leg  24, 
all  oceanographic  station  data  were  collected  using  a  conductivity, 
temperature,  depth  (CTD)  system  provided  by  Woods  Hole  Oceanographic 
Institute  (WHOI).  The  CTD  stations  were  all  deep  measurements  and  the  data 
from  them  will  be  available  to  NAVOCEANO  when  processing  has  been  completed 
by  WHOI. 

Appendix  C  lists  the  stations  by  cruise,  leg  and  station 
number;  and  also  contains  the  geographic  position  and  the  depth  to  which 
data  were  obtained.  The  "corrected  cast  depth"  is  the  computed  sensor 
depth  corrected  for  actual  in  situ  density,  whereas,  "corrected  sonic 
depth"  is  the  bottom  depth  derived  by  applying  Matthews'  table  corrections 
to  the  uncorrected  bathymetric  depth  at  the  station  (discrepancies  are 
expected  between  these  two  values). 
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D.  EXPENDABLE  BATHYTHERMOGRAPHS  (XBTs) 


In  compliance  with  the  requirement  to  transmit  temperature- 
depth  data  to  Fleet  Numerical  Oceanography  Central,  Monterey,  WILKES 
collected  expendable  bathythermograph  data  at  6-hour  intervals  whenever 
the  ship  was  underway.  On  survey  legs  29,  30  and  31,  many  additional 
XBTs  were  taken  in  conjunction  with  studies  of  the  Somali  current.  If 
the  positions  of  the  3,131  XBT  stations  were  to  be  plotted,  the  resulting 
plot  would  be  identical  to  the  survey  track  shown  in  figure  1. 

The  XBT  data  were  collected  in  analog  chart  form  using  a 
Sippican  Mark  2A  recorder  and  either  XBT  T-7  probes  (750-meter  depth 
range)  or  T-4  probes  (450-meter  depth  range) . 


Ml 
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30-04  343916  08°26.1'N  223  5050  Somali  Abyssal  Plain 

054o19.1'E 
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